Early deposition of aluminum in bone in diabetic patients on hemodialysis.
Aluminum-associated bone disease is a special problem in uremic patients on hemodialysis. We have observed this disorder in uremic patients with insulin-dependent diabetes soon after the start of dialysis treatments. We therefore studied bone biopsy specimens from 18 diabetic patients on hemodialysis to determine whether aluminum accumulates on bone surfaces at an accelerated rate in diabetes. We also measured the rates of bone formation, because lower rates may enhance the accumulation of aluminum on bone surfaces. As compared with 18 nondiabetic controls with uremia who were matched for age and duration of dialysis, the patients with diabetes had a higher rate of aluminum accumulation on bone surfaces (2.1 +/- 0.7 vs. 0.4 +/- 0.2 percent per month, P less than 0.01) and a lower rate of bone formation (117 +/- 50 vs. 396 +/- 81 microns 2 per square millimeter per day, P less than 0.01). Also, the patients with diabetes whose cumulative aluminum intake exceeded 0.5 kg had higher serum aluminum levels after an infusion of deferoxamine, as compared with controls matched for aluminum intake (P less than 0.01). These measurements reflected a higher aluminum content in the whole body in patients with diabetes. We suggest that the enhanced rate of aluminum accumulation on bone surfaces in uremic patients with diabetes occurs as a result of a low rate of bone formation and an increased accumulation of aluminum in the whole body.